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EVALUATION OF HIP INSTABILITY IN THE NORMAL AND DYSPLASTIC HIPS
USING DYNAMIC THREE-DIMENSIONAL MAGNETIC RESONANCE IMAGING
K. Akiyama1, T. Sakai2, J. Koyanagi1, H. Yoshikawa2, K. Sugamoto1
1Dept. of Orthopaedic Biomaterial Sci., Osaka Univ. Graduate Sch. of Med.,
Suita, Osaka, Japan; 2Dept. of Orthopaedic Surgery, Osaka Univ. Graduate Sch.
of Med., Suita, Osaka, Japan
Purpose: Acetabular dysplasia has been implicated as an etiologic factor
in the development of secondary osteoarthritis of the hip. Dysfunction of
the hip secondary to dysplasia derives from multifactorial problems such
as excessive stresses on the articular cartilage, dynamic hip instability and
muscular fatigue. To our knowledge, however, there have been only a few
studies investigating hip instability. Evaluation of dynamic hip instability
may not only analyze one of the causes of secondary osteoarthritis but also
unveil the etiology of primary osteoarthritis of the hip. The purpose of the
present study was to elucidate hip instability of the in vivo normal hip
joint and acetabular dysplasia by evaluating the three-dimensional (3D)
translations using 3D magnetic resonance imaging (MRI).
Methods: We examined 20 dysplastic hips (all females; mean ages 33.4
years) at pre- or early stages of osteoarthritis and 33 normal hips (14
males, 19 females; mean ages 31.2 years) without history of hip pain or
any hip disease. Criteria for enrollment as a dysplastic hip were as follows:
less than 20° of center-edge (CE) angle on the mid-coronal MR image; Class
I degree of subluxation according to the classiﬁcation of Crowe et al.; no
evidence of joint space narrowing; no deformity of the femoral head; and
no previous operation on the hip joint. MR imaging was performed with
three-dimensional true fast imaging with steady-state precession (FISP) us-
ing a ﬂexible surface body coil on a 1.5-T MR system (MAGNETOM Espree,
Siemens, Erlangen, Germany), making images with the hip in four different
positions bilaterally: neutral, 45° of ﬂexion, extension, and Patrick position.
We extracted the contours of each bone based on the cortical shell from
MRI volume images using the Virtual Place-M software program (Medical
Imaging Laboratory, Tokyo, Japan). The center of the femoral head sphere
(head center, HC) and that of the acetabular sphere (acetabular center, AC)
were calculated with a least square method. The distance between AC and
HC was deﬁned as the 3D migration. The 3D translation from a neutral
position to each position was measured as the distance of the HCs between
a neutral position and each position. The MRI data acquired with two days
interval were analyzed and compared for inter-observer reproducibility. A
signiﬁcance level of 5% was set for all comparisons (p < 0.05).
Results: There were no signiﬁcant gender related differences in 3D migra-
tion and 3D translation from neutral to each position. In 3D translation
from neutral to Patrick position, normal females and dysplasia indicated
1.26±0.44 mm (0.45-1.85 mm) and 1.89±0.83 mm (0.95-4.28 mm), re-
spectively, which showed a signiﬁcant difference (p = 0.006) and the high
correlation was found between CE angle and 3D translation not only in dys-
plastic hips (r = 0.78, p < 0.0001) but also in all females including dysplasia
(r = 0.65, p < 0.0001). The HC translated posteroinferiorly from neutral to
Patrick position. In 3D translation, the coeﬃcient of variation, the intraclass
correlation coeﬃcients and the mean error of measurements was 6.9%, 0.94
and 0.03±0.09 mm, respectively, for interobserver reproducibility.
Conclusions: The interesting ﬁndings of the present study were that the
dysplastic hip translated signiﬁcantly larger than the normal female hip
and that there was a signiﬁcant correlation between the translation and the
morphologic data, with the CE angle showing the strongest correlation with
the translation from neutral to Patrick position.This technique that we have
developed has a number of potential applications, for example, in studying
3D translation in Patrick position associated with hip joint stability or
instability as a result of joint preserving surgery such as osteotomy and
labral repair, or with disease progression in osteoarthritis.
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IN VIVO ANALYSIS OF SUBCHONDRAL TRABECULAR BONE IN
OSTEOARTHRITIS OF THE HIP USINGMULTI-DETECTOR ROW CT
K. Chiba, M. Ito, M. Osaki, M. Uetani, H. Shindo
Nagasaki Univ., Nagasaki, Japan
Purpose: Due to development of clinical CT, it has become increasingly
possible to analyze patients’ bone microstructure in vivo. We analyzed the
subchondral trabecular bone structure of hip osteoarthritis (OA) patients
using multi-detector row CT (MDCT).
Methods: A total of 47 female hip joints were studied: 20 were OA
secondary to hip dysplasia (11 advanced OA, 9 early OA), 7 were hip
dysplasia without OA, and 20 were normal hips. The voxel size of images
was 137×137×500 μm3. Regions of interest were the subchondral trabec-
ular bones of the acetabulum and femoral head. Measurement parameters
were bone volume fraction (BV/TV), trabecular thickness (Tb.Th), trabec-
ular number (Tb.N), trabecular separation (Tb.Sp), structure model index
(SMI), trabecular bone pattern factor (TBPf), Euler’s number, and trabecular
anisotropy (DA). The relationships between joint space volume and these
parameters were analyzed.
Results: As the joint space decreased, Tb.Th and BV/TV increased, and
Tb.Sp, Tb.N, SMI, TBPf, and DA decreased (p<0.001 except Tb.Sp, Tb.N,
DA p<0.01). The microstructures of early and advanced OA groups were
signiﬁcantly different from those of normal and dysplasia groups, although
there was no signiﬁcant difference between the normal and dysplasia
groups.
Conclusions: OA changes of subchondral trabecular bone could be eval-
uated using clinical MDCT, though the spatial resolution was not perfect,
and accuracy was limited. Changes were observed in early and advanced
OA, but not dysplasia. This technique appears to be useful for studying the
etiology of OA and evaluating the effects of medications and osteotomies.
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DIAGNOSTIC PERFORMANCE OF VOLUMERAD™ DIGITAL
TOMOSYNTHESIS IN COMPARISON TO PLAIN X-RAYS FOR DETECTION OF
RADIOGRAPHIC KNEE OA FEATURES: PREVALENCE OF MARGINAL
OSTEOPHYTES AND THEIR ASSOCIATIONWITH PAIN
A. Guermazi1, D. Hayashi1, D.J. Hunter2, L. Li2, N.-k. Kabutey1,
M.D. Crema1, M.D. Marra1, F.W. Roemer1,3
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Purpose: Plain X-rays (XR) are currently the standard for establishing the
radiographic diagnosis of osteoarthritis (OA). Radiographic tibio-femoral
(TF) osteoarthritis (OA) is deﬁned as Kellgren-Lawrence (KL) grade 2, i.e.
presence of a deﬁnite marginal TF osteophyte (OP) on the anteroposterior
weight-bearing radiograph. VolumeRAD™ digital tomosynthesis (DTS) is a
multi-slice imaging technique which allows visualization of anatomy at
slices of 1mm interval within a single breath-hold. DTS provides improved
visibility of structures in the chest, such as pulmonary nodules, airways,
and spine The aims of this study were to test hypotheses that (1) DTS
is superior to XR in the detection of marginal osteophytes (OPs) using
semiquantitative MRI scoring as the reference standard; (2) prevalent OPs
on DTS are associated with pain.
Methods: This was a cross-sectional study to compare the prevalence of
